Using annual data for the period 1971-2012, this 
Introduction
While India has made great strides in opening its economy to the rest of the world and participating in the process of globalization, there is a crucial research question regarding the relationship between globalization and energy demand which is confronting Indian policy makers -'does globalization reduce energy demand in India or does globalization lead to increasing the usage of energy'? Motivated by this important research question, this paper relates energy demand with economic growth in India in the context of the significant structural transitions that have been occurring in terms of globalization, liberalization, financial development and urbanization during the last two and half decades. Between 1993 and 2013, India has experienced an average annual growth rate of 6.8% 1 in terms of real GDP, drawing significant comparisons with other countries as India has proven to be one of the fastest growing economies in the world. In the face of a macroeconomic balance of payments crisis of the early 1990s, the government of India pursued a number of liberalization policy measures designed towards reducing various trade restrictions (Agarwal and Whalley, 2013) . Combined along with those initial set of policy measures, India has also been making gradual policy changes in relaxing the restrictive trade and investment regulations and opening up the economy to private and foreign businesses. The impacts of these comprehensive liberalization measures have resulted in an increase in inflows of foreign direct investment (FDI) and foreign institutional investment (FII) into the economy. Meanwhile, the Indian economy has also experienced significant structural shifts in the composition of the economy as it has transitioned from agriculture to industry. For example in the early 1990s the value added (as a % of GDP) from the agriculture sector averaged about 29%, while today it constitutes less than 18% of GDP 2 . More recently, there has been a transition to the service sector. This transition from agriculture to industry to services is facilitated by the availability of an educated and skilled labor force that are willing to participate in new jobs which are created due to the expansion of domestic economic growth and more especially due to the creation of new jobs in IT and customer services, as a result of the acceleration of out-sourcing activities initiated by the global multinational companies in the advanced countries. India's demographic transition has also been quite favorable to its economic growth. By 2030, it is projected that India will have 1.5 billion people with a median age of 31 to 32 years. In 2030, about 68% of India's population will be in the prime working age group of 15 -64 3 . Based on these trends it is expected that India is going to witness huge demographic dividends in the near future as the economy will be endowed with a larger proportion of younger people who will be ready to participate in the labor force and this will have significant contributions to the overall economic growth of India. The recent global financial crisis of 2007-08 which had very severe consequence for the USA and other Western economies had a relatively lesser impact on India's economic growth prospectus. Currently there is significant interest by foreign investors to take advantage of doing business and invest in India's faster growing economy. The positive economic growth outlook for India does, however, raises questions about the current and future energy usage.
Led by the impacts of privatization, globalization and corresponding gradual changes in macroeconomic policies, there has been an emergence of greater competition among the states within India to attract private foreign investment flows and expand entrepreneurial activities by offering tax exemptions and other infrastructure initiatives like access to land, road, and electricity to both domestic and foreign investors. As a result of industrialization and service sector economic growth, there are new employment opportunities in cities which have resulted in an exodus of population from rural areas to urban areas. It is expected that by 2013 India's urbanization will increase to 40% up from today's level of 30%. The increasing concentration of population in cities has resulted in an increased demand for energy consumption as energy is a required input into various activities such as manufacturing, transportation, construction and other service sector activities. One of the major concerns regarding the use of energy in India is that India is dependent on conventional forms of energies such as coal and petroleum products and while there has been abysmal success in tapping renewable energy, it is expected that the vast majority of increased energy demand is going to be met with fossil fuels. This has (and will continue to have) significant implications not only for the emission of carbon dioxide (CO 2 ) and consequential environmental degradation, but also implications for generating a huge oil import bill and producing imbalances in India's balance of payments (BOPs). India's current energy mix consists of coal (69%), hydro (14%), natural gas (10%), oil (4%), nuclear (2%), and renewables (1%) and it is unlikely that this composition in the fuel mix will change significantly in the coming decades 4 . India is currently experiencing an electricity deficit of around 10% at peak times and it is also the case that even in non-peak periods 400 million Indians have no access to electricity. Increased economic growth and demographic trends will keep sustained pressure on the demand for energy in India. By 2035, India's electricity demand is expected to double raising serious questions about where the additional supply is going to come from.
Globalization opens up an economy via the expansion of trade, investment activities and technological inflows which help in the acceleration of economic growth. However, this can come about with an increase in the consumption of substantial amounts of energy and if the country continues to be a net importer of energy, this can aggravate balance of payment (BOP) problems, which in turn would further affect its economic growth. Globalization can also result in new technology and knowledge transfers that have the potential for impacting the economy through reducing the demand for energy via bringing cleaner and more efficient forms of technology or means of production which would require less consumption of conventional energies. Technology and knowledge transfers are particularly important for a developing economy like India, because developing economies cannot afford to spend a large proportion of their incomes on innovative energy-saving technologies.
Globalization can have both positive and negative impacts on energy consumption. Globalization is a way of improving economic growth and welfare by removing the cross border restrictions on trade and investment with other countries. If foreign firms set up new businesses or expand their existing ones using newer and more advanced technologies that reduce energy consumption and thereby lower their overall costs, it is likely to influence the existing firms in the host country to adapt the new methods of production, reducing the overall consumption of energy. Instead if the globalization strategy of a country involves inviting more foreign firms to set up businesses and conduct investment in host countries which does not have a primary focus on reducing energy consumption, globalization may result in an increase in energy consumption in the host country.
Since it is difficult to determine a priori which effect is dominant, the resulting impact of globalization on energy consumption can only be determined from a robust empirical analysis.
This study contributes to the existing literature in five important ways. First, we use an augmented energy demand function to examine the relationship between globalization and energy consumption. While there are a number of studies investigating the impact of trade on energy consumption, to our knowledge there are no published research works investigating the impact of globalization and the impact of its constituent components (economic, social, and political globalization) on energy consumption. The different dimensions of globalization considered in this study constitute different channels through which globalization can impact energy consumption. For instance, the standard measure of economic globalization for a host country emphasizes globalization with respect to the expansion of trade and investment activities between the host country and the rest of the world and, as discussed in the previous paragraph, these activities will interact with energy consumption in the host country. A country's social globalization refers to personal contact, information flows, and cultural proximity. It enables individuals to share information and learn the best practices prevailing in other countries in different areas and sectors of the economy, and that in turn makes it possible to try to adapt and implement the same best practices in the home country, so as to restrain the energy usages in the process of production and consumption activities of various types. A country's political globalization includes information on number of embassies and membership in key international missions and treaties. Countries with greater political globalization are more likely to engage in international treaties and working groups directed at reducing the effects of climate change. In doing so they will try to comply with global standards to address shared concerns such as those of climate change and the emissions of carbon dioxides and other greenhouse gas emissions.
Since the majority of greenhouse gas emissions come from the burning of fossil fuels, a countries commitment to climate change and reduction in carbon dioxide emissions directly affects its pattern of energy use. However, due to differences in the degree of economic interest between countries on issues such as global warming and climate change, some countries politicize the climate change issue by prioritizing other economic and social issues, which makes them not want to cooperate in signing international environmental treaties, resulting in the adoption of less pollution reduction strategies and increasing their levels of energy consumption. This study is an attempt to contribute to the literature by examining different dimensions of globalization and their relation with the levels of energy use in India. Secondly, we recognize that the Indian economy might have experienced structural breaks at different time points during the period of study, and as a result we test for structural breaks in the integrating properties of the variables.
Otherwise, checking of the time series properties of the variables under investigation would tend to be biased. Thirdly, a relatively new approach to cointegration (the combined cointegration approach of Bayer and Hanck, 2013 ) is employed to investigate the existence of cointegration among the variables. Fourth, the robustness of the cointegration result is investigated by applying the bounds testing approach. Fifth, the causality among the variables is tested by employing the VECM Granger causality approach. Our empirical analysis shows that globalization reduces energy demand. Financial development is negatively linked with energy consumption but economic growth increases energy demand. The long run causality analysis indicates the bidirectional causality between globalization (economic, political and social globalization) and energy consumption.
The remainder of the paper is structured as follows. Section-2 discusses the related literature review. Section-3 analyzes the theoretical framework and model construction used in the analysis. Section-4 discuses the empirical results. Section-5 summarizes the findings and provides policy-oriented directions for future research.
Related literature review
There is a large literature examining the feedback relationship between energy consumption and economic growth across economies. While many of the early studies concentrated solely on bivariate relationships between economic growth and energy consumption, more recent studies usually include additional variables to overcome the potential omitted variable bias or to investigate the impact of other important factors on the energy consumption -economic growth relationship. Ozturk (2010) , for example, offered a comprehensive survey of recent contributions in the literature concerning the issue and ultimately observes that no consensus could be reached about the direction of causality between energy consumption and economic growth. More recently studies have extended the relationship between economic growth and energy consumption to include financial development and urbanization (Shahbaz and Lean, 2012; Islam et al. 2013; Menegaki and Ozturk, 2013) . A number of other studies between economic growth and energy consumption also relate with the issue of carbon dioxide emissions through testing of the Environmental Kuznets Curve (EKC) hypothesis (Apergis and Ozturk, 2015) . When it comes to relating the process of globalization (its channels or dimensions of globalization) with the levels of energy consumption along with simultaneously analyzing the issue of urbanization and economic growth, there are only a few attempts made in the literature for economies in general and developing countries in particular. Nevertheless, we attempt here to bring about several perspectives on their relationships that have been evidenced for different countries' contexts as demonstrated by different authors, along with highlighting some potential grey areas of research with reference to an emerging economy, like India, to which the present study is trying to address and thereby tries to bridge up this research gap.
To start with, Antweiler et al. (2001) in their study concluded that trade openness is beneficial to the environment when the technological effect is greater than the combination of composition and scale effects. They also showed that international trade would improve the income level of developing nations and induce them to import less pollutant technologies to enhance production. Copeland and Taylor, (2004) in their work supported that international trade is beneficial to environmental quality through environmental regulations and movement of capital-labor channels. They documented that international trade would shift the production of pollutionintensive goods from developing countries to the developed nations. Using the same theoretical framework of Antweiler et al. (2001) , Cole (2006) Similarly, documented that trade openness leads industrialization which increases environmental degradation in the MENA region.
Hossain (2012) 2) energy and exports, and 3) energy and imports. They found that a 1% increase in GDP, exports, and imports leads to a 0.32%, 0.21%, and 0.16% increase in energy use respectively. Katircioglu (2013) also proved the linkage between imports and energy consumption for the Singapore economy. The results showed that import growth was the cause of energy consumption growth. Zhang et al. (2013) investigated the effect of domestic trade on regional energy demand using Chinese data. They found that trade had positive impact on regional energy use.
Subsequently, Nasreen and Anwer (2014) Reviewing a wide range of literature, we observed that similar to the international context, the literatures in the Indian context mostly have examined the causality between energy consumption and economic growth (Paul and Bhattacharya, 2004; Ghosh, 2006; Mallick, 2009; Abbas and Choudhry, 2013 , Mallick and Mahalik, 2014a and some have tested the EKC hypothesis in the context of the expanding effects of globalization and liberalisation. However, the present study differs from other studies by introducing the role of more relevant factors such as globalization (by adopting a comprehensive definition and measure of globalization) and urbanization and tries to relate those with the use of levels of energy consumption, which has been ignored in the literature. Moreover, following the works of Grossman and Krueger (1991) and Cole and Elliot (2003) , although an enormous amount of literature (Anweiler et al. 2001; Copeland and Taylor, 2004; Cole, 2006; Narayan and Smith, 2009; Erkan et al. 2010; Lean and Smyth, 2010a, b; Sami, 2011; Sadorsky, 2012; Dedeoglo and Kaya, 2013) have investigated the relationship between trade liberalization, energy consumption, and environmental quality for both the developed and developing economies' context, this present study makes a significant departure from the earlier studies by analyzing the role of various dimensions in the measurement of globalization in order to examine their consequential impacts on energy consumption and economic growth, which few researchers have attempted in other countries' context and by excluding India. Further, our paper contributes to the empirical literature by using a more appropriate statistical technique.
As the main focus of our study is to examine the nexus between energy consumption and globalization for India, recognizing the fact that India has gone through enormous changes over time in its structural evolution of the economy -to a present phase characterized by increasing energy consumption, higher economic growth, intensive globalization, deeper financial development, and increased urbanization, the key variables in measuring financial development and urbanization are also included in the analysis. Financial development (broadly defined as liquidity in banking and stock markets) can affect energy consumption through a direct effect (consumers find it easier to borrow money for durable items), a business effect (greater access to financial capital which increase business activity) and a wealth effect (increased positive stock market activity increases consumer and business confidence) (Coban and Topcu, 2013; Sadorsky, 2010 Sadorsky, , 2011b . There are some studies by Sadorsky (2010) and Sadorsky (2011b) which finds evidence that financial development measured from banking development positively influences the energy consumption for a panel of emerging economies. Shahbaz and Lean (2012) find a long run relationship between energy consumption, economic growth, financial development, industrialization and urbanization for Tunisia. Islam et al. (2013) find evidence that financial development positively affects energy consumption in Malaysia. Xu (2012) finds evidence that financial development has a positive impact on energy consumption in China. Shahbaz et al. (2014b) examined the relationship between urbanization, economic growth and electricity consumption for the United Arab Emirates and found that electricity consumption contributes to economic growth and urbanization.
Ozturk and Uddin, (2012) investigated the causality between energy consumption, economic growth and CO 2 emissions in India. They found the unidirectional causality running form energy consumption to economic growth. Mallick and Mahalik (2014a) also conducted a comparative analysis to explore the relationship between energy use, economic growth and financial development for India and China. They found a positive impact of urbanization and negative effect of financial development and economic growth on energy consumption for both India and
China.
There is a small but growing literature looking at the impact of urbanization on energy consumption. Urbanization, like industrialization, is a key component of modernization of an economy. Urbanization can affect energy use through the production effect (concentration of production in urban areas increases economic activity and also helps to achieve economies of scale in the production), mobility and transportation effect (workers are closer to their jobs, but raw material and finished products need to be transported into and out of dense urban areas), an infrastructure effect (increased urbanization increases the demand for infrastructure), and a private consumption effect (city dwellers tend to be wealthier and use more energy intense products) (Sadorsky, 2013) . However, each of these effects has positive and negative impacts on energy use. Therefore, the empirical evidences on the impact of urbanization on energy consumption are mixed (e.g. Jones, 1989 Jones, , 1991 Parikh and Shukla, 1995; Poumanyvong and Kaneko, 2010; York, 2007) .
Theoretical Framework and Model Construction
There are several channels (e.g. income effect, globalization effect, financial development, and urbanization effect) which can drive the demand for energy in economies. As far as the Indian economy is concerned, rising economic growth (income effect) might have lead to increasing demand for energy consumption (Grossman and Krueger, 1991) . This indicates that energy demand is positively linked with the prospects of higher economic growth and development of an economy. Mishkin (2009) , in his recent seminal work, argues that globalization (globalization effect) is considered to be one of the potential factors inducing higher economic growth and thereby, the demand for energy is expected to rise corresponding to the economic growth. For instance, globalization is known to enable the transfer of advanced technology from the developed to the developing economies, thereby helping in the promotion of division of labor and helping to reap the increased benefits from the comparative advantage of each nation in producing and engaging in different specialized activities. Thus, the globalization process by helping countries to increase their trade improves their total factor productivity and raises the standards of living which in turn improve economic growth. Globalization increases economic activity via foreign direct investment and transfer of advanced technology from developed countries to developing nations. Globalization provides investment opportunities through promotion of foreign direct investment and thereby enhances the efficiency in the functioning of financial markets due to more business turnover and competition in the financial industries.
Globalization thereby directly enhancing the trade and economic growth can influence the energy consumption demand and thus determine the quality of the environment.
Influenced by the theoretical argument of Mishkin (2009 ), Sadorsky (2011b has recently analyzed the role of financial development on energy consumption through various effects which include consumer effect, business effect and wealth effect among others. As far as the consumer effect is concerned, improved financial development will allow consumers to access cheaper loans from financial institutions and use this money to purchase big ticket consumer durable goods (e.g. automobiles, houses, refrigerators, air conditioners, and washing machines). These durable consumer goods consume more energy and thereby affect the country's overall demand for energy. The business effect from improved financial development typically can help businesses more efficiently fund their investment activities. In other words, financial development basically allows firms to access less costly financial capital in order to expand existing businesses or to create new business ventures. Expanding existing business or creating new ventures may largely affect demand for higher energy. This is due to the fact that energy is demanded by business because it is utilized as one of the main inputs in the production and processing of goods and services. In the third channel, energy demand is positively linked with a wealth effect of financial development. A well-functioning stock market provides an efficient way to match savers of financial capital with those who need it for the expansion and capacity creation of industrial activities. The wealth effect is not only the product of stock market development but also an enabling factor for firms or households to access the financial resources, which can be used to expand their business activities as well as to buy consumer goods. In this way, financial development may lead to the overall expansion of the economy and at the same time leads to increasing demand for higher usage of energy.
Urbanization can have both positive and negative effects on energy consumption. Urbanization increases economic activity and leads to economies of scale in the production of goods and services. Urbanized centers also benefit from better (more energy efficient) infrastructure and transportation networks. All of these factors are likely to reduce energy consumption.
Urbanization leads to increased economic wealth and wealthier people can afford more durable energy intensive goods (like refrigerators, air conditioning, and automobiles). Transporting food and raw materials into urban centers and finished products out of the urban manufacturing centers to other locations can also result in increased use of energy for consumption. Ultimately, the net impact of urbanization on energy demand can only be determined empirically.
14 The above theoretical discussion leads us to construct the following energy demand function:
We use a log-linear transformation of the variables to reduce the effects of changing variability in the data. The empirical estimable equation of the model can be represented as: The social globalization dimension is constructed from information on personal contact 6 We chose domestic credit to the private sector as our measure of financial development considering that it is one of the most widely used measures of financial development in the literature. 7 The time period used in this study is dictated by the availability of data for India. The prime reason for the choice of the sample size is that the use of a long dataset not only increases the total number of observation but also enables the empirical estimation to have higher degrees of freedom. To some extent, it reduces noise coming from the individual time series cointegrated regressions and also establishes the long-run relationships between the series. 8 As we were not able to collect the data on overall index of globalization (as well as the data on sub-indices of globalization) back to the year 1972, this restricted us to choose the mentioned time period of our analysis. 
Figure-1.Trends of the Variables
9 Our review demonstrates that there exists a clear relationship between each of the individual effects of globalization (economic globalization, social globalization and political globalization) on energy consumption. Following Dreher (2006) 's measure of globalization, if one considers only the role of economic globalization (which has the weightage of 36% in the overall measure of globalization) on energy consumption in any empirical analysis, it would tend to imply that this single measure of economic globalization will not be sufficient to efficiently capture the true picture of overall globalization on energy consumption in an economy as has been done in most of the previous studies. By doing so, one will be ignoring the major influences of other two dimensions of globalization measure (social globalization and political globalization which take about 64% weightage in overall globalization). 
The Bayer-Hanck Cointegration Approach
The cointegration relationship among variables is investigated by applying the combined cointegration test developed by Bayer and Hanck (2013) . Engle and Granger (1987) developed the residual based cointegration test which is one of the most widely used tests of cointegration.
However, this involves a two step testing procedure. The main limitation associated with the Engle-Granger cointegration test is that if there is an error done in the first step, then it carries over and feeds into the second step and ultimately provides biased empirical evidence. Further, a long-run static regression provides reliable empirical evidence but the results may be inefficient if the residuals are not normally distributed. In such a situation, we cannot make any sensible decision regarding the presence of cointegration between the variables in the long run. These issues of the Engle-Granger cointegration test were solved by Engle and Yoo (1991 Once we have the unique order of integration in the system equation, we can then apply the 
The probability values of different individual cointegration tests such as Engle-Granger (1987); Johansen (1991); Boswijik (1994) and Banerjee et al. (1998) 
The VECM Granger Causality
The vector error correction model (VECM) is an econometric model that combines short-run and long-run dynamics. The VECM is useful for testing Granger causality between the variables.
Suppose, there exists cointegration between the variables, the VECM can be developed as 
Empirical results and discussion
In order to investigate the cointegration among the variables, testing of stationarity of the variables is a necessary precondition. For this purpose, we apply the Ng-Perron (2001) 1993, 2001, 1990, 1988, 1989, 1991, 1976 and 1991 are found in the series of economic output, energy consumption, financial development, political globalization, social globalization, economic globalization, urbanization and overall globalization. It is noted that the structural breaks in variables such as political globalization and economic globalization are occurring around the period 1991. These breaks are associated with the period of liberalization reform initiatives undertaken by the government of India, following India's twin financial crises. Social globalization took time to adapt and, as a result, the break happened towards the later part of the twentieth century.
Furthermore, the structural break date that occurred in the period 1998 is associated with India's higher economic growth and as an effect of this growth process in due course of the time, a similar pattern of trend shift has also been observed with regard to the energy consumption as 11 Zivot-Andrews, (1992) single structural break test has been employed in order to check the existence of structural break in the level series. This is because the time series variables often used in the empirical testing are subject to several random shocks (e.g. economic policy related to financial sector, energy related policy, global economic financial crisis, and other external policies). Without application of this test in an empirical testing, we may unable to know the actual fluctuation of the level series over time. Therefore, the use of structural break(s) unit root test enables us to know in which period the structural break occurs. In doing this, we can control easily this break with the help of structural break unit root test. Another potential advantage of using single structural break unit root test is that the structural break test is highly associated with cointegration process between the level series. Unless we effectively capture the structural break stemming in the time level series data, we may fail to gauge the true nature of stationarity behaviour in the level series. Since the Indian economy might have experienced more than one structural break(s) over the time, we have also employed a second structural break(s) unit root test as proposed by LumsdainePapell (1997) and we observed similar results, and therefore, we do not report those results here for the sake of brevity. However, those results can be available from the authors on request.
reflected in terms of higher energy demand in the Indian economy. The presence of a structural break in 1998 for the Indian economy as reflected in the movement of its key economic parameters could also be due to the short run persistence of the negative impact of the South Asian 1997 financial crisis. Rather, the South Asian crisis of 1997 might have helped the Indian economy to reap some economic benefits in the Asian region since the period 1998, which could further be due to the Indian's sustained policy efforts towards economic liberalization and globalization processes. Hence, such an economic situation might have proven to be a boon for the Indian economy by raising its relative prospects for attracting more foreign investment on the one hand and raising its prospectus for exporting more goods and services to the international market. This might have necessitated some urgency for fulfilling higher potential demand for its goods and services at home and abroad and also resultant increased capacity to produce more output and thereby leading to higher economic growth. Such an environment of higher economic growth also requires more energy consumption during the same period which is required as inputs into the production and investment activities. All the break points show some sort of consistency in the pattern of events occurring in the Indian economy. The structural break in energy consumption is linked to implementation of the Energy Conservation Act (2001) to maintain energy demand in the future for sustainable economic growth in India. However, this is to note that all the variables are found to be stationary in their first differenced forms. This indicates that all the level series are integrated of I(1). The Bayer and Hanck (2013) combined cointegration approach is known to provide efficient parameter estimates but fails to accommodate for the structural breaks in the series. This issue is overcome by applying the ARDL bounds testing approach to cointegration advanced by Pesaran et al. (2001) 12 in the presence of structural breaks. This is followed along the lines of Shahbaz et al. (2013a,b) and Shahbaz et al. (2014) . Since the ARDL bounds test procedure is known to be sensitive to lag length selection in the model, we have used the AIC criteria to select the appropriate lag order. It is reported by Lütkepohl (2006) that the dynamic link between the series can be well captured with an appropriate selection of lag length. The optimal lag length results are reported in column-2 of Table-4 . We have used the critical bounds statistics from Narayan, 12 The justification for using the ARDL model developed by Pesaran et al. (2001) is that there are several advantages behind the ARDL bounds testing approach over alternative traditional models suggested by Engle and Granger (1987) and Johansen and Juselius (1990) . (i) The ARDL model does not require one to examine the non-stationarity property and the order of integration of the variables used in the analysis; (ii) the bounds test produces robust results for small sample sizes. Further, Narayan (2005) created tables with critical F-values for small sample sizes ranging from 30 to 80. As our sample size falls in this range, we use the critical bounds values provided by Narayan (2005); (iii) empirical studies have established that energy market-related variables are either integrated of order I[(1)] or I(0) in their nature and one can rarely be confronted with I(2) series (Narayan and Smyth, 2007; 2008) , justifying the application of ARDL for our analysis; (iv) the ARDL technique solves the issue of endogeneity in the model estimation due to the incorporation of lagged values of the dependent variable in the model. The existence of cointegration relationships between the variables leads us to examine the long run impact of economic growth, financial development, urbanization and globalization on energy consumption. The long run results reported in Table-5 show that there is a positive and statistically significant relationship between economic growth (i.e. income) and energy consumption in all of the models estimated and reported here in general. It is further noted that a 1 per cent rise in economic growth leads to a 0.5476-0.7621 per cent rise in energy demand in India, keeping other things constant. This implies that energy demand has been increasing due to the increase in economic growth. For instance, firms require greater amounts of energy for producing higher levels of agricultural, industrial and service sector output in the rapidly developing Indian economy. Households also need greater amounts of energy in order to satisfy their increasing energy consumption needs in their daily life due to a rise in per capita income.
Finally, the government or public sector also needs more energy on account of higher economic growth and development in the economy. This finding is consistent with the findings of Shahbaz and Lean (2012) for Tunisia, Islam et al. (2013) for Malaysia, Shahbaz et al. (2014a) for Bangladesh and Mahalik and Mallick (2014a) for India. As far as the positive and significant relationship between economic growth and energy consumption is concerned, our study in terms of policy suggests that the government of India needs to adopt a very cautious energy policy for targeting a reduction in the usage of various energy inputs for the sake of improving environmental quality. Otherwise, there will be a trade off between achieving sustainable economic growth and development for the Indian economy by retarding the long term economic growth rate of the economy.
In terms of looking at the impact of financial development on energy demand in India, the results of our study reveal that financial development impacts energy demand significantly and negatively. If all else is the same, a 1 per cent increase in financial development reduces energy demand by 0.0876-0.1537 per cent. This highlights the adverse implication of financial development on energy usage for India. Intuitively, it suggests that in the case of India, increasing financial development (in the form of domestic credit to the private sector) increases economic activity in an efficient way that lowers energy consumption. This result supports the findings of Mahalik and Mallick (2014a,b) who found that financial development is negatively linked with energy demand in India. This is contradicting many previous studies of Shahbaz and Lean, (2012) , Islam et al. (2013) , Sadorsky (2010 Sadorsky ( , 2011b , Coban and Topcu (2013), Aslan et al. (2014) and Komal and Abbas (2015) as the latter studies reported that financial development by leading to industrialization raises the demand for energy 13 .
In examining the impact of urbanization on energy demand, it is found that a rise in urban population is significantly and positively linked with energy consumption in India. A 1 per cent increase in urban population leads to a 0.5649-0.7999 per cent increase in energy use in India.
This result supports the findings of Mahalik and Mallick (2014a,b) for India and Shahbaz and Lean (2012) for Tunisia in which they reported that urbanization increases energy demand for Tunisia. This indicates there is a role for urbanization in the dynamics of energy consumption demand as urbanization is found to be one of the leading factors contributing to more energy consumption in India. This could have happened in the face of a changing Indian economic landscape (i.e. shifting the production base from an agricultural sector to an industrial sector). As the scale of industrialization has started to grow in various cities of India, this has further accelerated the pace of urbanization, by transforming various urban centers as the sources of employment opportunities making more migration possible from rural areas to urban regions of
India. An increasing urban population needs more energy to meet their day-to-day consumption requirement and this effect outweighs any energy savings that may come from increased economies of scale associated with urbanization.
Rising urbanization could also imply loss of environmental quality due to heavy pressure from urban growth. This will make it more difficult for India to achieve sustainable economic growth.
Keeping such perspectives in mind, an emerging economic and energy policy implication is for the government of India (along with the state government and local governments) to think of an alternative mechanism for checking the growth of urban population which will help to reduce the adverse environmental effects (i.e. climate change and global warming) of more energy use.
Our empirical results show that globalization (i.e. economic globalization, social globalization and overall globalization) has a negative impact on energy demand. It is also statistically evident Note: * and ** show significant at 1% and 5% levels of significance, respectively.
Although the study emphasizes the importance of the long run estimates for the policy implications, nevertheless, the short run results reported in the lower segment of Table-5 show that economic growth is significantly and positively related with energy consumption. Financial development and urbanization both lower energy consumption but are statistically insignificant.
Urbanization is also inversely linked with energy demand but insignificant. The overall measure of globalization (including its three components such as economic globalization, political globalization and social globalization) decreases energy demand insignificantly. The short run deviations from the long run equilibrium are corrected by 39 to 62 percentages each year.
Moreover, the dummy variable (Energy Conservation Act, 2001) has a positive but insignificant impact on energy demand in the short run. The diagnostic tests in our analysis suggest that error terms of short run models are normally distributed; free from serial correlation, heteroskedasticity, and ARCH problems across all the four models. The Ramsey reset test further provides that the functional forms are well specified.
In addition, the stability of the ARDL energy demand model is investigated by employing cumulative sum of recursive residuals (CUSUM) and the CUSUM of square (CUSUM SQ ) suggested by Brown et al. (1975) . Model misspecification can also lead to biased coefficient estimates that might influence the explanatory power of the results. Both the CUSUM and CUSUMsq tests are widely used to test the constancy of parameters. Furthermore, Brown et al. (1975) Note: Straight lines represent critical bounds at 5% significance level
The VECM Granger Causality Analysis
When cointegration is confirmed, there must be unidirectional or bidirectional causality among the variables. We examine this relationship within the VECM framework with the inclusion of three different measures of globalization in a similar fashion as is done in the preceding section along with the incorporation of a dummy variable to capture the structural breaks in the series 14 .
Such knowledge is essential for formulating appropriate energy policies for achieving a sustainable economic growth for any emerging economy. Table-6 reports the results for the direction of causality in the long run as well as in the short run. It is noted that there exists a feedback relationship between economic growth and energy consumption in the long run. In the long run, economic growth Granger causes energy consumption, while energy consumption also Granger causes economic growth. One of the implications of this result is that any policy which discourages energy use will negatively impact economic growth for India. Such a finding is consistent with Paul and Bhattacharya (2004) , but only partly agrees with Cheng (1999) and Pradhan (2010) as the latter studies only report that energy consumption is a cause of economic growth. A long run feedback effect is found between financial development and energy consumption. This result is consistent with Shahbaz and Lean (2012) , who reported a feedback effect between the energy demand and financial development for Tunisia and consistent with Islam et al. (2013) who reported a feedback relation for Malaysian. The relationship between urbanization and energy consumption is bidirectional. On contrary, Shahbaz and Lean (2012) reported the unidirectional causality running from urbanization to energy consumption in Tunisia. Globalization (economic, social and political) show bidirectional Granger causality with energy consumption.
The short run Granger causality estimates provide further evidence that economic growth causes energy consumption and energy consumption causes economic growth i.e. the feedback effect. In the short run unidirectional causality is found running from energy consumption to financial development. In short run, urbanization is caused by energy consumption. Urbanization causes economic growth and financial development causes urbanization. Globalization (economic, social and political) causes financial development. However, while examining different dimensions of globalization (economic, social and political), we do not observe any of their feedback relationship with the energy consumption in the short run. The long run findings emanating from this study offer some tentative interesting policy insights.
The observed adverse impact of globalization on energy demand for the Indian economy favorably suggests that it is vital for the policymakers to design appropriate policies for opening up the Indian economy for enhancing trade relationships and attract more capital inflows into the economy. Engaging India in more free trade deals with the rest of the world economies is one of the steps to realize this stated objective of reducing energy consumption for this emerging economy. It is also the case that since financial development has a negative impact on energy consumption, this has also a strong and favorable policy implication, implying that financial development should be strengthened in a desirable way, so as to achieve sustainable economic growth and reduced the reliance on energy consumption over the long run. In the case of India greater financial development could come through increased domestic credit to the private sector. In addition, better rules and regulations on property rights, corruption, accounting and financial transparency and investor protection would also be beneficial for greater financial development in the Indian economy. The results from this paper further suggest that, for India, increased globalization and increased financial development are the principal drivers behind rising economic growth and energy demand reduction. In other words, globalization and financial development provide a win-win situation for India to increase its economic growth in the long run and become more environmentally sustainable. This win-win situation as a result of the by-product of both globalization and financial development would enable the Indian economy to continue to grow in an environmentally sustainable way. As a result, the Indian economy would be able to realize multiple benefits of comparative advantages in exporting its cheap labour to other countries and receiving greater amounts of inward foreign investments for the overall development and improvement in the institutional quality. Our results also suggest that both 'open-door' policy (globalization) and financial development would go hand-in-hand for environmentally sustainable development of India. From a policy perspective, we recommend that India continue on a path of increased financial development and globalization.
Finally, the results of this paper also indicated that Energy Conservation Act (2001) implemented by the Indian government has also resulted in reduced long run demand for energy consumption.
The novelty of this Act shows that India is not worse off by reducing intensity of energy consumption required for the consumption and production of goods and services as the economy is able to maintain a high growth momentum over the years. This could also indicate that apart 
